Changes in mRNA abundance of microtubule-associated proteins in the rat brain following electroconvulsive shock.
Microtubule-associated proteins (MAPs) are involved in the maintenance of mature neuronal morphology, neurite outgrowth and neuronal plasticity. Alteration in MAP expression may underlie neuronal structural changes in response to seizure activity. The aim of the present study was to investigate whether electroconvulsive shock (ECS), an animal model of electroconvulsive therapy (ECT) in clinical treatment of depression, affected gene expression of MAPs in the rat brain. Using in situ hybridization, we studied the expression of encoding mRNA for MAPs in the brains of rats treated with ECS 5 times over 10 days. The abundance of mRNA encoding microtubule-associated protein 2 (MAP2), a dendritic MAP, was significantly increased (142% compared with controls) in the dentate gyrus 6 and 24 h after the last shock, and had returned to baseline levels within 48 h. These changes were confined to the dentate gyrus no significant changes were observed in CA1 and CA3 of the hippocampus. The increase in MAP2 expression was accompanied by an increase in MAP2 immunoreactivity in the molecular layer of the dentate gyrus. The abundance of mRNA encoding for tau, an axon-specific MAP, and MAP1B, an embryonic MAP, was unaffected by ECS. These data demonstrate that ECS specifically altered the mRNA and protein expression of MAP2 but had no effect on tau or MAP1B, and suggest that changes in MAP2 expression may be related to morphological changes in the dentate gyrus, particularly in the dendrites.